Background: Parent's misconception of fever, result in increased anxiety and antipyretics are commonly used in this situation. So any lack of parent's knowledge regarding strategies of using them raises the possibility of drug-related problems. Objective: This study evaluated the parents' knowledge, attitude and beliefs in dealing with the children's fever. Methods: An ethically approved cross-sectional study was conducted in Qassim region -Saudi Arabia.
INTRODUCTION
Fever is one of the most common causes of visiting the doctor [1] and it is up to 20% of children in pediatric emergency presented with fever [2] . Since 1980, it has been perceived that parents in Europe and North America have different and unrealistic fears about fever. Parents' misconceptions and anxiety 'fever phobia' was first examined and reported by Schmitt in 1980 [3] .
A study was conducted in the United States (USA), showed that 57% of parents were very worried about the harmful effect of fever on their children [4] . Phobia of fever has been shown to affect the parents' decisions regarding seeking medical care [5] . Although parents perceive fear from fever, they have poor knowledge of fever and its consequences [6] . In 2000, a study was performed in Saudi Arabia reported that, more than two third of parents have a poor understanding of fever, high fever, untreated fever with maximum temperature, and threshold temperature which justifies the use of antipyretic medications [7] .
Parents have different beliefs about the reliable method in assessing the body temperature of their children. In Kuwait two third of mothers use a touch practice and general look of child as fever determination [8] . While, measuring the temperature by thermometer considered as the most accurate way to identify fever and decreases human variability and errors. The body is considered to be feverish when the rectal temperature records more than 38 (Celsius) °C, oral temperature exceeds 37.8°C, and auxiliary temperature above 37.4°C [9] .
The standard methods of fever control consist of antipyretic drug therapy and external physical cooling, including cooling blankets, ice packs, tepid water sponge baths [10] . The use of antipyretics by the parents' is a favored strategy to manage fever in children [11] . However, current World Health Organization (WHO) guidelines on the management of fever recommends that children with a body temperature of more than 38.5°C with a mild to moderate rise, should not be routinely suppressed by antipyretics [12] . The extensive use of antipyretic could lead to an increase accidental overdosing [13] .
As the Saudi parents' attitude and knowledge towards childhood fever were minimally addressed, so, this study targeted the parent's beliefs and knowledge about fever and its management in children at age under 12 years in the Qassim region in Saudi Arabia with an aim to enable health professionals to focus on the ideal way of educating parents regarding fever management.
MATERIALS AND METHODS

Study Design and Area
An observational, survey-based, cross-sectional study was conducted with a convenience sample of Saudi parents in the Qassim region from March 2018 to April 2018. The data were collected from three major cities in the Qassim region; Buraydah, Onaizah and Alrass. The survey was distributed in both male and female elementary schools as they include heterogenic type of population. The study included all parents of children aged from 1-12 years with exclusion of healthcare professionals in order to reduce the bias. A signed consent covering all the important points regarding the research was obtained before the survey. The survey was divided into demographic characteristics section which included questions related to age, gender, children's number, marital status, employment and the availability of health care insurance.
The second section of the survey included questions regarding parents' knowledge and beliefs about fever. The third section included the parents' attitude and practices regarding fever.
The sample size was 490 and it was calculated using G*Power software program (version 3.1.9) Three level of effect size was taken into consideration according to Cohen in 1988. The medium level was used as it is mostly used in literature.
The questionnaire was validated using test-retest reliability, 10 participants were randomly selected and asked to fill the questionnaire two times two weeks apart. The test-retest data was analyzed on each item using correlation coefficients for each item to ensure that questionnaire is reliable.
Statistical Analysis
Descriptive statistics (Frequencies, Percentages, Mean, and Standard deviation), chi-square test to compare frequencies, Fisher exact test in cases of frequencies that equal to five or less were used in the analysis of these results. Moreover, unpaired t-test to compare the means for the continuous variables such as age was also used. The statistical analysis was performed at a significance level of 0.05 using SAS University Edition (SAS Institute Inc., Carey, North Carolina).
RESULTS
Demographic Characteristics of the Study Population
A total of 490 parents was completed the questionnaire, 83.7% of them were mothers. The mean age of participants was 38.6 (± 6.8) years. All most all of them (98.2%) were married and only 1.2% were divorced and 0.6% were widowed. The majority of parents (71.8%) were employed and nearly two thirds (64.7%) of them have a university degree. Interestingly ~50% of the population had three to five children (Table 1) . 
Parents' Beliefs about Fever and Its Management
In this study, nearly half of parents considered the armpit as the most common place to measure temperature followed by ear and mouth. About 43% of parents considered 37°C as the normal body temperature and 36.5°C was considered in 20.4% of parents. While only 11.6% of parents chosen 37.5°C as the normal temperature. Besides that, 45% of parents considered a fever in their children when their temperature measured 38°C and 38.0% of parents considered 37°C as fever. The study also showed that, most of the parents (71%) thought that fever may cause Seizure / convulsion and 10% of respondents reported that the fever might cause brain damage if not controlled and dehydration was selected as complication in 4.9% of parents (Table 2 ).
Parents' Practices in Managing Fever
In this study, approximately a third of parents (31.8%) used to use their hands in assessing their children's temperature while, 28.6% of them used electronic thermometer and 26.5 % used a tympanic thermometer. 38.4% of the parents check the temperature each 15 to 30 minutes. Approximately half of parents (47.3%) considered the age of the child when giving fever lowering drugs then followed by the severity of fever (29.4%) and only a 19% had considered the dosing of antipyretic based on the weight. Two thirds of parents followed the previous advice from the pediatrician in selecting the right fever lowering drug while, 15.7% of parents did that based on the information gathered from the media. The most commonly used drug was acetaminophen in 96.9% and about 14.7% of the parents, they used antibiotics in addition to acetaminophen (with/without medical advice). In calculating the dose of the drug nearly half of patients (46%) followed the previous advice from the pediatrician while, 28% read the package leaflet and only 13% used to consult the pharmacists. Concerning the route of medication administration, in 62.4% of the parents the medications were given orally, whereas in 36.9% they were given by rectal route. In addition, 78.4% of the participents used a specific measuring spoon or syringe of the drug for giving the medication. Regarding to the nonpharmacological therapy, the ice pack was the most commonly used by parents (62.7%) followed by tepid sponging in 23.3% (Table 3) This study also reveiled that most of the parents gave their children treatment for fever when the temperature was more than 38°C and 38.6% of them would call the doctors when child fever reached 39°C followed by 31.4% at 38°C. In addition, the results of the bivariate analysis of giving a medication showed statistically significant difference that more parents who have < 6 children had reported giving medication when a temperature read ≤ 37°C than ≥ 38°C (P = 0.011). 
The Parents' Practice of Obtaining and Using Antibiotics
In illustrating the reasons of giving antibiotics to febrile child, 62% of parents depend on physicians or a medical prescription, while, 28% reported that they used it whenever they suspected infection. Only 9.6% of the parents insisted on prescribing antibiotics to their children, even if it was not considered necessary by the doctor. Only 10% believed that antibiotic should be prescribed to all children who developed fever (Table 4 ).
DISCUSSION
This study evaluated the parents' knowledge, beliefs and practice regarding childhood fever in Qassim region. A total of 490 parents were participated in this study with a response rate of 96 %, which was beyond the usual expected response rate as the reported average response rate for paper-based surveys is 56% with a range between 32.6% to 75% [14] . Most of the participants were mothers (83.7%). The majority of parents were educated with college and university degree which reflect the development in higher education in Saudi Arabia.
In this study the parents' beliefs about fever showed that half of them (49.2%) considered the armpit as the favorite site for measuring body temperature and 34.5% of them considered the ear while, 11.2 % of parents have considered the mouth. These results were largely affected by the marketed devices used in measuring body temperature and the easy usage and access to the site. However, in another study, 50% of participants use the mouth [15] . Many of parents considered 37°C and 36.5°C as normal temperature. These findings were similar to another study conducted in Taiwan, which showed that 67% of participants considered ≤37°C as normal body temperature [16] . Although 45.3% of parents defined fever at 38°C, 38% of them believed that 37°C is the temperature of a fever. This reflected the lower level knowledge to define fever. Most of the parents had a concern from seizure/convulsion as a harmful consequence of fever, others had concern from brain damage and dehydration.
The findings of this study were similar to the study of Jalil HA, Jumah NA, Al-Baghli AA, which reported that most of parents considered seizures as side effect of fever [8] . In study conducted by Zyoud et al., showed a high percentage of parents had concern of brain damage (38.1%) as complication of fever while in this study only 10.2% reported this [15] . An excessive scare from fever and the bad consequence of it , may lead to increase the monitoring frequency of administration of medication [3] . As recommended in guideline antipyretic should be given when the fever temperature is >38°C. However, in this study the parents used to give the antipyretic when fever temperature is 38 °C and less. This properly may indicate overuse of antipyretic medication for childhood fever. A significantly parents who have ≥ 6 children used to give their child medication when the temperature is ≥ 38°C, this may be explained by more experience for determining the fever temperature from previous incidences and less concern regarding complication. A previous study reported that when a child grow up parents would have experience with resultant less fever concern [17].
Although, nearly a third of parents they use their hands in assessing their children's' temperature, which is not a recommended method as it has a wrong assessment of fever with subjective variation. About (28.6%) of parents use electronic thermometer and up to 26.5% of parents use tympanic thermometer. The electronic assessment is the most accurate and easiest method to measure the temperature at home. More than third of parents (38.4%) check the child's temperature from 15 to 30 minutes. As reported by Crocetti et al., about half of parents measure their child's temperature every one hour and less, which reflect the increased levels of parent's carefulness and wariness [18] . The most commonly antipyretic is acetaminophen, which was represented in 96.9%.
This finding aligns with other study findings, but in contrast to what they reported that a high percent of parents alternated to other antipyretic, in this study actually a high percent of parents not alternated to other antipyretics [19] . In addition to medication the ice pack was the most commonly used non pharmacological therapy (62.7%) followed by tepid sponging (23.3%) a similar finding was reported in Badawy NAK, Alhajraf AF and Alsamdan MF study [19] . As stated in another study, the bathing is not effective and cause shivering which may increase the temperature as a result of the decrease a temperature by sponging [8] .
The oral route was the most commonly used routes for administering the medication (62.4%), followed by the rectal route (36.9%). This finding was similar to a previous study which found that about half of participants use oral route [15] . The rectal route may be the most convenient rout of management of babies. Significantly fathers have a practice of giving a medication by mouth more than mothers, this may be related to the fact that fathers take care of children at large age than mothers who take care for younger children. The majority of parents (78.4%) uses specific measuring spoon or syringe of the drug for giving the medication.
Large percentages of parents decide the right drug (66.9%) and calculate the dose (46%) based on previous advice from a pediatrician. Approximately half of parents (47.3%) consider the age of the child when giving antipyretic drugs then followed by the severity of fever (29.4%) and only a 19% considering the weight, which indicated a lack of awareness regarding the importance of considering the weight when giving fever lower drugs. The interesting finding is that parents have a good awareness about using antibiotics. Among 14.7% of antibiotics used 62.0% of parents used them based on physician prescription.
LIMITATION
Although, cross-section study is a convenient method, but it lacks proof of causality because it was collected in one period of time. Second, the study was performed using a convenience sample technique. This method is known as nonprobability sampling technique. However, we used this method because we have no control over schools to participate. Third, we conducted this study using a questionnaire in a written ancient Arabic language.
Thus, some uneducated parents may face some reading difficulties. Therefore, this might affect their participation or understanding of the questioner. Lastly, this result will be generalized only to a similar population.
CONCLUSION
Over all, the most participated parents were mothers and this reflects their major responsibility of care for children. parents have inadequate knowledge about fever, its assessment and decision of giving a medication. Despite their high education level, " fever phobia" is widespread among parents. However, the number of sibling and past experiences highly influence their practice. So, a need of effort to maximize parents' information and awareness of fever is crucial especially for new parents.
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